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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 33 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 33 recites "repeating imaging steps several times to generate a set of 
focus series measurements" in lines 3-4 is vague and indefinite. There are no imaging 
steps recited in claim 25. Does this mean repeating illumination steps and if so it is 
unclear as to what is taking the measurements? 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-9, 11-19, 22-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kojima (US patent no. 6,441,384). 

In regards to claim 1, Kojima teaches a charged particle beam device (fig. 10), 
comprising: an emitter for emitting charged particles (fig. 10, 8); an aperture 
arrangement (fig. 10, 15) with at least one aperture (fig. 10, 15a) for blocking a part of 
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the emitted charged particles (as seen in figure 10), whereby the aperture arrangement 
forms a multi- area sub-beam charged particle beam with a cross-section-area and a 
cross-section- circumference (figs. 1 1 and 12, 15a), whereby a ratio between the cross- 
section-circumference and the cross- section-area is increased by at least 1 5% as 
compared to the ratio between a cross- section-circumference and a cross-section-area 
of a circular beam with the same cross- section-area as the multi-area sub-beam 
charged particle beam (the ratio is increased as can be seen in figures 1 1 and 12 
wherein the separate aperture segments 15a provide for a larger circumference wherein 
the area would remain the same, however the amount of increase cannot be 
distinguished since no parameter is given. However, it is reasonable to assume that an 
increase in the order of 15% or more is also present since all other technical features of 
the claimed device are present); and an objective lens (fig. 10, 3b) for focusing the 
multi-area sub-beam charged particle beam onto the same location within the focal 
plane (col. 12, lines 23-34). 

In regards to claim 2, Kojima teaches whereby the ratio between the 
circumference of the cross-section and the cross-section-area is increased by at least 
40% as compared to the ratio between the circumference of the cross- section and the 
cross-section-area of a circular beam with the same cross-section-area (the ratio is 
increased as can be seen in figures 1 1 and 12 wherein the separate aperture segments 
15a provide for a larger circumference wherein the area would remain the same, 
however the amount of increase cannot be distinguished since no parameter is given. 
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However, it is reasonable to assume that an increase in the order of 40% or more is 
also present since all other technical features of the claimed device are present). 

In regards to claim 3, Kojima teaches whereby the aperture arrangement with at 
least one aperture comprises at least two apertures (figs. 1 1 and 15, 15a), whereby the 
multi-area sub-beam charged particle beam is provided as at least two independent 
charged particle beams (best seen in figure 10, beam 1 going through apertures 15a to 
form two independent beams). 

In regards to claims 4, 9, 17 and 18, Kojima teaches whereby the aperture 
arrangement with at least one aperture forms a multi-area sub-beam charged particle 
beam with cross-like shape (col. 11, lines 66-67 and col. 12, lines 1-4, since the shape, 
the size and spacing of the apertures can be changed to restrict the semi-angle of the 
beam as seen in figures 8, 1 1 and 12, it is reasonable to assume that the aperture 
arrangement with at least one aperture forms a multi-area sub-beam charged particle 
beam with cross-like shape because all other technical features of the claimed device 
are present). 

In regards to claim 5, Kojima teaches a charged particle beam device (fig. 10), 
comprising: an emitter for emitting charged particles (fig. 10, 8); an aperture 
arrangement (fig. 10, 15) with at least one aperture (fig. 10, 15a) for blocking a part of 
the emitted charged particles (as seen in figure 10), whereby the aperture arrangement 
forms a multi- area sub-beam charged particle beam with a cross-like shape (col. 1 1 , 
lines 66-67 and col. 12, lines 1-4, since the shape, the size and spacing of the apertures 
can be changed to restrict the semi-angle of the beam as seen in figures 8, 1 1 and 12, it 
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is reasonable to assume that the aperture arrangement with at least one aperture forms 
a multi-area sub-beam charged particle beam with cross-like shape because all other 
technical features of the claimed device are present); and an objective lens (fig. 10, 3b) 
for focusing the at least two independent charged particle beams onto the same location 
within the focal plane (col. 12, lines 23-34). 

In regards to claim 6, Kojima teaches whereby the multi-area sub-beam charged 
particle beam is provided with a 4-fold symmetry around an optical axis of the device 
(as seen in figures 11 and 12). 

In regards to claim 7, Kojima teaches whereby the aperture arrangement with at 
least one aperture comprises at least two apertures (figs 1 1 and 12, 15a), whereby the 
multi-area sub-beam charged particle beam is provided as at least two independent 
charged particle beams (best seen in figure 10, beam 1 going through apertures 15a to 
form two independent beams). 

In regards to claim 8, Kojima teaches a charged particle beam device (fig. 10), 
comprising: an emitter for emitting charged particles (fig. 10, 8); an aperture 
arrangement (fig. 10, 15) with at least one aperture (fig. 10, 15a) for separating the 
emitted charged particles into at least two independent charged particle beams (best 
seen in figure 10, beam 1 going through apertures 15a to form two independent 
beams); and an objective lens (fig. 10, 3b) for focusing the at least two independent 
charged particle beams onto the same location within the focal plane (col. 12, lines 23- 
34). 
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In regards to claim 1 1 , Kojima teaches whereby the at least two independent 
charged particle beams have a distance (D) with respect to each other (fig. 8, beams 
are separated by 15a) such that no interaction occurs between the at least two 
independent charged particle beams (fig. 8, note: arrows). 

In regards to claim 12, Kojima teaches whereby the at least two independent 
charged particle beams have a distance (D) with respect to each other (fig. 8), whereby 
the distance has about the same dimension as the diameter of the at least two 
apertures (col. 11, lines 66-67 and col. 12, lines 1-4, since the shape, the size and 
spacing of the apertures can be changed as seen in figures 1 1 and 12, it is reasonable 
to assume that the distance has about the same dimension as the diameter of the at 
least two apertures because all other technical features of the claimed device are 
present). 

In regards to claim 13, Kojima teaches whereby the at least two apertures are 
formed by a segmented annular aperture (fig. 1 1 ). 

In regards to claim 14, Kojima teaches whereby the at least two apertures have 
an elongated shape with a long axis and short axis, whereby the long axis is arranged 
radially with respect to an optical axis of the charged particle beam device (col. 1 1 , lines 
66-67 and col. 12, lines 1-4, since the shape, the size and spacing of the apertures can 
be changed as seen in figures 1 1 and 12, it is reasonable to assume that the at least 
two apertures have an elongated shape with a long axis and short axis, whereby the 
long axis is arranged radially with respect to an optical axis of the charged particle beam 
device because all other technical features of the claimed device are present). 
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In regards to claim 15, Kojima teaches whereby the at least two apertures are 
arranged rotational-symmetrical to an optical axis of the charged particle beam device 
(figs. 11 and 12). 

In regards to claim 16, Kojima teaches whereby the at least one aperture of the 
aperture arrangement has a 4-fold symmetry shape (figs. 1 1 and 12 have 4-fold 
symmetric shapes). 

In regards to claim 19, Kojima teaches whereby the aperture arrangement 
comprises four apertures (col. 11, lines 66-67 and col. 12, lines 1-4). 

In regards to claim 22, Kojima teaches whereby the aperture arrangement is 
positioned between a virtual source (fig. 10, 3a) and a charged particle beam lens 
positioned closest to the source (fig. 10, 3b). 

In regards to claim 23, Kojima teaches whereby the aperture arrangement is 
integrated in an anode or in an extractor (col. 1 1 , lines 31-35). 

In regards to claim 24, Kojima teaches a control means for interaction optimizing 
the at least two independent charged particle beams (fig. 10, apertures 15a optimize 
each of the at least two independent charged particle beams by acting as a stop and 
thus separating each of the beams). 

Claim 25 recites the method of independent claim 1 and thus is inherently taught 
in view of the same citations above in claim 1 . 

In regards to claim 26, Kojima teaches generating at least two independent 
charged particle beams (fig. 8, aperture 15a divides the beam generating 2 independent 
charged particle beams). 
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In regards to claim 27, Kojima teaches whereby the at least two independent 
charged particle beams are generated on a circle around an optical axis of the charged 
particle device (as seen in the aperture arrangement of figure 12). 

In regards to claim 28, Kojima teaches whereby the at least two apertures are 
provided such that no significant interaction between the at least two independent 
charged particle beams occur (fig. 10, aperture plate 15 separates the beam by 
apertures 15a to be converged onto the substrate as discussed in col. 12, lines 23-34). 

In regards to claim 29, Kojima teaches whereby the aperture arrangement is 
illuminated such that the at least one aperture is homogeneously illuminated (col. 1 1 , 
lines 31-37, since the aperture can be placed anywhere along the optical axis, it is 
interpreted that it would be within the scope to be placed where it can be illuminated 
homogeneously). 

In regards to claim 30, Kojima teaches interaction-optimizing each of the at least 
two independent charged particle beams (fig. 10, apertures 15a optimize each of the at 
least two independent charged particle beams by acting as a stop and thus separating 
each of the beams). 

Claims 8, 25, 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Adamec et al. (US patent no. 6,943,349). 

In regards to claim 8, Adamec et al. teach a charged particle beam device (fig. 
1), comprising: an emitter (fig. 1, 2) for emitting charged particles (fig. 1, 4); an aperture 
arrangement (fig. 1 , 5) with at least one aperture (fig. 1 , 5A, 5E) for separating the 
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emitted charged particles into at least two independent charged particle beams (fig. 1 , 
4A, 4E, col. 4, lines 40-44); and an objective lens (fig. 1,10) for focusing the at least two 
independent charged particle beams onto the same location within the focal plane (col. 
5, lines 11-15). 

In regards to claim 25, Adamec et al. teach a method of operating a charged 
particle beam device (inherent in the device of figure 1), comprising the steps of: 
illuminating an aperture arrangement (fig. 1 , 4, 5) with at least one aperture for blocking 
a part of the emitted charged particles (fig. 1 , 5 blocks parts of beam 4), whereby the 
aperture arrangement forms a multi-area sub-beam charged particle beam with a cross- 
section-area and a cross-section-circumference (fig. 1, 4A, 4E, apertures that form the 
sub-beams are best seen fig. 4), whereby a ratio between the cross-section- 
circumference and the cross-section-area is increased by at least 1 5% as compared to 
the ratio between a cross-section-circumference and a cross-section-area of a circular 
beam with the same cross-section-area as the multi-area sub-beam charged particle 
beam (the ratio is increased as can be seen in figure 4 wherein the separate aperture 
segments provide for a larger circumference wherein the area would remain the same, 
however the amount of increase cannot be distinguished since no parameter is given. 
However, it is reasonable to assume that an increase in the order of 15% or more is 
also present since all other technical features of the claimed device are present); and 
focusing the multi-area sub-beam charged particle beam with an objective lens (fig. 1, 
10) onto the same location of a specimen (col. 5, lines 11-15). 
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In regards to claim 31 , Adamec teaches whereby the charged particles are 
energized to impinge on the specimen with an energy below 3 keV (col. 5, lines 23-26). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 10 rejected under 35 U.S.C. 103(a) as being unpatentable over Adamec et 
al. (US patent no. 6,943,349) as applied to claim 8 above, and further in view of Ishitani 
et al. (US patent no. 7,186,975). 

In regards to claim 10, Adamec differs from the claimed invention by not 
disclosing whereby the emitter is a quasi spot-like emitter with a source diameter below 
200 nm. 

Ishitani et al. teaches whereby the emitter is a quasi spot-like emitter with a 
source diameter below 200 nm (col. 5, lines 58-67 and col. 6, lines 1-15). 

Ishitani et al. modifies Adamec by providing an electron gun with small 
divergence. 

Since both Adamec and Ishitani teach charged particle beam apparatus, it would 
be obvious to one of ordinary skill in the art to have the electron gun of Ishitani in the 
device of Adamec because it would provide improved effects of the annulation. 



Application/Control Number: 10/593,246 Page 1 1 

Art Unit: 2881 

Claims 20-21 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Adamec et al. (US patent no. 6,943,349) as applied to claim 8 above, and further in 
view of Matsuya et al. (US patent no. 6,924,488). 

In regards to claims 20-21 and 32, Adamec differs from the claimed invention by 
not disclosing further comprising a spherical aberration correction element provided by 
an octopole element. 

Matsuya et al. teach further comprising a spherical aberration correction element 
provided by an octopole element (fig. 12, "aberration correction C", note: col. 7, lines 36- 
47). 

Matsuya et al. modify Adamec et al. by providing an octopole element for 
spherical aberration correction. 

Since both Adamec and Matsuya teach charged particle beam devices, it would 
be obvious to one of ordinary skill in the art to have the octopole element of Matsuya in 
the device of Adamec because it would perform aberration correction stably and 
optimally and minimized the diameter of the charged particle beam (Matsuya col. 4, 
lines 55-59). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Pertinent prior art is closely related art that individually or in 
combination could be considered grounds for rejection. See references cited for a listing 
of the pertinent prior art found and the prior art found. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL J. LOGIE whose telephone number is 
(571 )270-1 61 6. The examiner can normally be reached on 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on 571-272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M.J. LV 

Examiner, Art Unit 2881 
/ROBERT KIM/ 

Supervisory Patent Examiner, Art Unit 2881 



